An aza-Michael/Michael cascade reaction of 2-((E)-2-nitrovinyl)-N-tosylbenzenamine with 3-phenylpropiolaldehyde catalyzed by pyrrolidine has produced a new compound, 1,4-dihydro-4-(nitromethyl)-2-phenyl-1-tosylquinoline-3-carbaldehyde. The structure of the newly synthesized compound was determined using 1 H, 13 C-NMR, IR, and mass spectral data.
Introduction
Hydroquinoline is structurally essential unit in biologically active natural products [1, 2] . The hydroquinoline is widely used as a pharmacophore in drug discovery and exhibits a broad range of biological activities such as anti-HIV, antibacterial, antifungal, antimalarial, antitumor, and cardiovascular effects [3] [4] [5] . In view of the significance of the hydroquinoline structure in medicinal and organic chemistry, numerous synthetic methods for hydroquinline scaffolds have been developed [6] . Based on our previous results of the cascade reaction for the synthesis of hydroquinoline compounds [7] [8] [9] [10] , we have successfully obtained a novel compound: 1,4-dihydro-4-(nitromethyl)-2-phenyl-1-tosylquinoline-3-carbaldehyde.
Results
The synthesis of 1,4-dihydro-4-(nitromethyl)-2-phenyl-1-tosylquinoline-3-carbaldehyde (3) was achieved in one step, as presented in Scheme 1, which was performed via an aza-Michael/Michael cascade reaction of 2-((E)-2-nitrovinyl)-N-tosylbenzenamine (1) with 3-phenylpropiolaldehyde (2). The reaction was carried out in toluene in the presence of 20 mol % pyrrolidine as a catalyst and 20 mol % 2-nitrobenzoic acid as an additive. The desired product 3 was obtained in moderate yield via an aza-Michael/Michael cascade reaction. The structure of compound 3 was confirmed via 1 H-and 13 C-NMR, IR, and mass spectral data, and all data are in accordance with the proposed structure.
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Experimental Section

General Information
All reagents were used as received without further purification. Organic solutions were concentrated under reduced pressure using a Büchi rotary evaporator. Chromatographic purification of the title compound 3 was accomplished using forced-flow chromatography on ICN 60 32-64 mesh silica gel 63. Thin-layer chromatography (TLC) was performed on EM Reagents 0.25 mm silica gel 60-F plates. Developed chromatograms were visualized by fluorescence quenching and anisaldehyde staining. 1 H-and 13 C-NMR spectra were recorded on a Bruker Avance 400 spectrometer (Bruker BioSpin GmbH, Karlsruhe, Germany) in CDCl 3 . Chemical shifts are internally referenced to residual protio solvent signals (δ 7.26 ppm for 1 H; δ77.16 ppm for 13 C). Data for 1 H-NMR are reported as follows: chemical shift (δ ppm), multiplicity (s = singlet, d = doublet, m = multiplet), integration, coupling constant (Hz), and assignment. Data for 13 C-NMR are reported in terms of chemical shift. IR spectra were recorded on an ALPHA FT-IR spectrometer (Bruker Optics GmbH, Ettlingen, Germany) and reported in terms of frequency of absorption (cm −1 ). High-resolution mass spectrometry data was recorded on a JEOL JMS-700 MStation mass spectrometer (JEOL, Tokyo, Japan). 
